parts of the plant and the undersides of young leaves (Bassett, 1981) . The dramatic effects of broad mite infestations and feeding becomes evident by the appearance of tissue damage and changes in plant morphology and physiology. Infested plants show growth inhibition and a decrease in leaf numbers and area (Grinberg et al., 2005) . Although broad mites feed mainly on the epidermis of the plant parts, structural aberrations occur throughout the tissue (Grinberg et al., 2005) . In cucurbits, the young apical leaves and growing tips are severely damaged and the plant growth is inhibited (Bassett, 1981; Grinberg et al., 2005) . The injury incited by broad mites is thought to be the result of toxins that are secreted during feeding and continue even after the mites have been killed by a pesticide (Bassett, 1981; Gerson, 1992) . In most vegetable crops, the use of acaricides is the main control tactic for managing broad mites. However, many of the pesticides that are used to manage mites are also harmful to the beneficial parasitoids and predators (Lazarre and Gerling, 1993; Simmons and Jackson, 2000) . Thus, identifying and developing host-plant resistance to pests such as mites is more sustainable and fits well into an overall integrated pest management (IPM) strategy for broad mite control.
Watermelon (Citrullus lanatus var. lanatus) is an important vegetable crop in the United States with a total harvested area of 55,200 ha. The states with the largest watermelon acreage are Florida (10,500 ha), Georgia (10,100), Texas (9000), California (5250), Indiana (2950), South Carolina (2800), and North Carolina (2450) (U.S. Department of Agriculture, 2006) . Many different pests impact watermelon production in these states (Webb et al., 2001) . Broad mites have been reported to attack watermelons in South America before (Zhang, 2003) , and we frequently observe them on watermelons grown in our greenhouse (personal observations) . Broad mites are not generally considered a major pest of watermelon in production fields. However, with the continued introduction of new watermelon varieties on a consistent basis, broad mites could potentially become an important economic pest. Several researchers have considered broad mites to be an emerging pest (Gerson, 1992; Jones, 1988) . Interestingly, the present field study was primarily designed to identify sources of resistance to watermelon fruit rot incited by Phj'tophthora capsici. However, in early July when the conditions were favorable, we observed severe broad mite infestations on most of the watermelon plants in the field. Thus, the objective of the present study was to identify and confirm potential sources of resistance to broad mites in watermelon Pls. The information presented in this article and the availability of sources of resistance to broad mites and other pests will be useful to breeders and others working with watermelons in development of resistant varieties. Although resistance to spider mites has been reported in watermelons (Dhooria et al., 1987; Lopez et al., 2005; Mansour and Karchi, 1994; Tulisalo, 1972) , we are not aware of any reports of resistance to broad mites in watermelon.
Materials and Methods
Plant material and field plots. Seeds of all of the watermelon PIs in the core collection (254 P1) were obtained from the USDA-ARS Plant Genetic Resources Conservation Unit (Griffin, GA). Seeds of individual PIs were planted in 50-cell Jiffy trays filled with metromix (Sun Gro Horticulture, Bellevue, WA) and allowed to grow in a greenhouse. Day and night temperatures in the greenhouse were 28 and 21 °C, respectively. Fourweek-old plants of watermelon PIs were planted during the last week of Apr. 2006 on 1.1 -m wide raised beds covered with white plastic mulch. Plants were spaced 46 cm apart with a single row of plants in the center of each bed. Spacing between beds was 4.3 m. Standard fertilization and weed management practices were followed (Sanders, 2005) . Plants were drip-irrigated when needed. Five plants of each P1 were planted melon core collection were evaluated for broad mite, Polyp hagotarsoneinus latus (Banks), infestation and injury that occurred naturally in a field planting. Of the 219 Pis, nine (4%) had no visible broad mite injury in the field compared with a commercial cultivar, 'Mickey Lee', which was severely injured. Injury mainly occurred on the growing terminals and the tender apical leaves. The growing terminals and the apical leaves were bronzed, grew poorly and, in some cases, they were distorted and curled upward. Broad mites were extracted by washing the growing terminals of 22 selected Pis with boiling water and counting the mites under a stereo microscope. 'Mickey Lee' had more broad mites on growing terminals compared with some of the Pis with no visible injury. Fourteen selected Pis were further evaluated in the greenhouse to confirm their resistance by artificially infesting them with broad mites that had been cultured on susceptible watermelon plants. Pis in accessions belonging to Citrullus lanatus var. lanatus (P1 357708), Citrullus lanatus var. citroides (P1 500354), Gitrullus colocynthis (P1 386015, P1 386016, P1 525082), and Parecitrullusfistulosus (P1 449332) had significantly lower broad mite injury ratings and counts compared with 'Mickey Lee' and other susceptible Pis. Broad mites have not been reported on watermelons in the United States before; however, it can emerge as a serious pest. The previously mentioned accessions can serve as potential sources of broad mite resistance for use in breeding programs aimed at enhancing pest resistance in watermelon. per plot. This trial was not replicated. In early July 2006, a severe broad mite infestation was observed on most of the Pis. Therefore, we rated the watermelon germplasm for mite injury on a 0 to 4 scale, in which 0 = no injury observed on any of the growing terminals in the plot; I = very low, at least one growing terminal in the plot showing mite injury but less than 10% of the terminals showing injury; 2 = slight injury with 25% of the terminals showing injury; 3 = moderate injury with 50% of growing terminals showing mite injury; and 4 = severe injury with more than 50% of the terminals showing broad mite injury.
Mite populations on selected Pis in the field. Five growing terminals from each of the plots that had been rated 0 (or in some cases rated 1 with only one or two terminals in the plot having injury) were randomly excised, placed in individual zip-lock plastic bags, and transported to the laboratory in a cooler. Similarly, growing terminals from plots of the commercial variety 'Mickey Lee', which was susceptible to broad mite injury and was severely injured, were also collected. Plots of 'Mickey Lee' had been planted randomly in each of the beds to monitor for P. capsici infection levels, and thus this variety also served as our control to monitor broad mite injury and infestation levels. The growing terminals were cut to 7.62 cm (3 inches) and inserted into 25-mL glass test tubes. Ten milliliters of boiling water was poured into each test tube containing the growing tenninals. The tubes were capped and vortexed at the highest setting twice for 15 s each time. The dislodged mites and eggs along with the water were poured into 10-cm sterile plastic Petri dishes. Total numbers of mites, including adults, nymphs, and eggs, were counted using a stereomicroscope.
Evaluation of selected PIs in the greenhouse. Several experiments were conducted to confirm the resistance of selected PIs that had been resistant to broad mite infection in the field. Seedlings of these selected PIs were planted in 50-cell seedling trays filled with Jiffy mix. Seedlings were treated with the insecticide Admire Pro (a.i.: imidaclopi-id, 7 g110,000 plants; Bayer Crop Science, Research Triangle Park, NC) to prevent whitefly infestations, and then they were placed in isolated cages (Bug-Dorm, Bioquip Products, Rancho Dominguez, CA), which had a fine mesh covering. Four-weekold seedlings were used in this experiment. Broad mite-infested growing terminals with a rating of 6 or 7 on the 1 to 9 scale described subsequently were randomly obtained from the plots of 'Mickey Lee' that were planted throughout the field. These growing terminals obtained from the field were placed on top of each seedling. There were five replications of a single seedling for each P1 selected. Fifteen days later, growing terminals for each P1 were rated on a I to 9 scale for levels of broad mite injury in which 1 = no visible injury on the growing terminals and terminals lush and green and branching; 2 = 1% to 3% Injury very slight browning of tendrils and some tips of leaves; 3 = 4% to 10% mite injury; 4 = 11% to 25%, partial bronzing of some of terminal and young leaf just below the terminal showing some injury; 5 = 26% to 35%; 6 = 36% to 50% injury; 7 = 51% to 65%, most of growing terminal bronzed with very few visible hairs and young leaf just below the terminal necrotic and leaves severely distorted and bronzed; 8 = greater than 65%, severe broad mite injury seen with most of the growing terminal bronzed, tips hard and necrotic, and no leaves present below the growing terminal; and 9 = growing terminals dead.
Broad mite culture. Broad mites were cultured on 4-week-old seedlings of 'Mickey Lee' or PT 392291 (susceptible to broad mites) grown in Bug-Dorms similar to that described by Palevsky et al. (2001) on potato foliage. However, we also treated all the seedlings with Admire Pro (a.i.: imidacloprid) as described previously to prevent whitefly and aphid infestations.
Evaluation of mite populations on selected P1 in the greenhouse. Four-weekold seedlings of select PIs grown in Jiffy pots were transplanted into large plastic pots (11 L, 30-cm diameter). All plants were treated with Marathon 1% G (Olympic Horticultural Products, Mainland, PA), a granular formulation of imidacloprid to prevent whitefly infestations. A single plant of individual PIs was planted in each pot and the pots were randomly placed on greenhouse benches to create a completely randomized design. Plants were maintained in a greenhouse at 28 and 21 °C for day and night temperatures, respectively. Two weeks after transplanting growing terminals of 'Mickey Lee', seedlings from broad mite culture with 66 mites per 3.88 cm of growing terminals were placed on actively growing terminals of the selected P1. One infested 'Mickey Lee' growing terminal was placed on one growing terminal of each plant and fastened gently with a twisttie. 'Mickey Lee' plants, growing in similar large pots' were used as the susceptible control. After 2 weeks, the growing terminals were excised from the plants and brought to the laboratory to determine mite populations. Broad mites were washed and counted from 5-cm growing terminals as described previously.
To further confirm resistance of the plants to broad mites, plants grown in large pots as described previously were infested with a much larger population of broad mites. Plants were infested when they were 10 weeks old. Severely injured growing terminals of P1 392291, with a rating of at least 7 (748 broad mites per 3.88 cm), were fastened to growing terminals of the selected P1 as described previously. Three weeks after inoculation, growing terminals were excised and brought to the laboratory in individual plastic bags. Each of the growing terminals was rated for broad mite injury and mites were washed and counted as described previously. Two weeks later, we again randomly collected growing terminals from the P1, rated them, and counted mites as described previously.
Statistical analysis. All data were analyzed using the PROC GLM procedure of SAS (version 8.2; SAS Institute, Cary, NC). Because broad mites have a tendency to aggregate and the mite counts were erratic, all data were log transformed before analyses. Mean separations were done using the Wailer-Duncan K-ratio (K = 100) t tests on the log-transformed data. However, actual mite counts are presented in the "Results" followed by letters for mean separation based on the log-transformed values. Rating data were analyzed by arcsine transfoniing the midpercentage point for each rating followed by PROC GLM procedure of SAS and mean separation tests. In the tables, the actual mean injury ratings (1-9) are presented followed by letters for mean separation based on the arcsine-transformed values using the using the Wailer-Duncan K-ratio (K = 100) t tests.
Results and Discussion
The typical symptoms of broad mite infestations on cucurbits such as cucumbers include the young foliage and apical tips becoming rigid or bronzed and sometimes having a shriveled and scorched appearance (Bassett, 1981; Gerson, 1992; Grinberg et al., 2005) . We observed similar symptoms on the growing terminals of watermelon plants in the field (Fig. I) . The presence of broad mites was confirmed and identified using published descriptions (Lindquist, 1986; Zhang, 2003; Beverly Gerdeman, personal communication) . Furthermore, when we cultured broad mites on young watermelon plants, they also developed typical injury symptoms.
A summary of the evaluation of 219 Citrullus P1 for mite injury is presented in Table 1 . A total of 250 PIs was originally planted. However, we could record observations on mite injury on only 219 PIs, because plants of the remaining PIs died or grew poorly after transplanting. A total of nine of the 219 PIs had no visible broad mite injury. Severe broad mite infestations were observed in early July when the weather conditions were favorable. Broad mites thrive well under fairly mild and humid conditions with the maximum population growth being at 25 °C (Jones and Brown, 1983) . The temperatures in June were congenial for mite infestations. The mean temperatures for the month Two C. colocvnthis PIs that were rated 1 (PT 388770, PT 386015) had relatively low mite populations compared with PT 549159, a C. lanatus var. lanatus P1 that had ss61 broad mites but was also rated 1. Similarly, P1 500329, with no visible injury observed in the field, had a relatively high mite population. PT 593341, which was rated 4 in the of June and early part of July was 25.8 C and the average relative humidity during this period was 72%. We also had frequent rainfall during this period. Additionally, in close proximity, there were two pepper fields and a cowpea field where broad mite infestations were observed. Thus, it is possible that the presence of diverse kinds of watermelon Pis could have attracted the broad mites to our plots. We have regularly observed broad mite injury on watermelons in our greenhouses. However, there are few reports of broad mites on watermelons. Zhang (2003) mentioned broad mites on watermelons in South America. Other studies on evaluation of pest resistance in Citrullus and other cucurbit species have dealt with fewer numbers of accessions resulting from the difficulties in conducting large-scale evaluations in the greenhouse and the variability of infestations in the field. However, because of the severe natural infestations in the field, we were able to evaluate most of the PIs in the watermelon core collection for broad mite injury. This watermelon core collection was designed to be a representative sample of the entire PT collection, which consists of over 1700 PIs (http://www.ars-grin.gov ). Thus, we were able to identify resistant PIs belonging to all the Citrullus spp.
Details of broad mite injury in the field on individual PT are presented in Table 2 . Most of the PIs belonging to C. colocvnthis were relatively tolerant to broad mite infestations with two Pts showing no visible injury in the field. P1 449332 belonging to Parecitrullus Jistulosus also had no visible injury. Similarly, two C. lanatus var. citroides and four C. lanatus var. lanatus Pis had no visible injury in the field. The ratings for broad mite injury presented in Table 2 should be considered with caution, because, as a result of limited availability of seeds, we had one replication with five plants per P1. However, this initial field screening enabled us to narrow down our selections for further studies.
Details of broad mite counts on growing terminals of selected PIs are presented in Table 3 . It has been suggested in a study on broad mites that sampling one to two apical leaves is sufficient to assess population trends (Cividanes et al., 1987) . We counted mites from five growing terminals for each P1 plot. Growing terminals from plants of 'Mickey Lee' collected from all the beds in the field plots had a mean of 176 mites for 7.62 cm (3 inches). However, mite populations ranged from eight to 448 per terminal. This variability in mite populations and the tendency of broad mites to aggregate has been previously observed in peppers (Echer et al., 2002) and other crops (Gerson, 1992) . High variability was observed with most of the other PIs that had field ratings of 3 or 4. As expected, most of the Pis that were rated 0 for broad mite injury had relatively lower numbers of mites. This was particularly true for PIs belonging to C. colocvnthis. We also counted broad mites on some PIs that were rated I. Typically in these cases, only one terminal for the entire plot had visible broad mite injury. was rated for visible broad mite injury on a 0 to 4 scale, in which 0 = no injury observed on any of the growing terminals in the plot; 1 = very low, at least one growing terminal in the plot showing mite injury but less than 10% of the terminals showing injury; 2 = slight injury with 25% of the terminals showing injury; 3 = moderate injury with r50% of growing terminals showing mite injury; and 4 = severe injury with more than 50% of the terminals showing broad mite injury. Frequency of number of Pls in each rating category is presented. For more details of Citrullus spp. tested in this experiment, see the Germplasm Resources Information Network (GRIN) online database at www.ars-grin.gov . 164685, 169232, 169237, 169256, 169266, 171392 L 3 P1171581, 172804, 174100, 175654, 176916, 177327, 182176 L 3 P1189318, 193490, 212209, 219691. 225557, 226460, 246559 L 3 P1271132,273479,278008,278028,278044,293766.314236 L 3 P1 344395, 357727, 357736, 370424, 370430, 381704, 381715 L 3 P1 381734, 435991, 482359, 482367, 482373, 490384, 500317 L 3 P1 500343, 505584, 506439, 512359, 512361, 512367 Field rating is based on a 0 to 4 scale, in which 0 = no injury observed on any of the growing terminals in the plot; 1 = very low, at least one growing terminal in the plot showing mite injury but less than 10% of the terminals showing injury; 2 = slight injury with 25% of the terminals showing injury; 3 moderate injury with 50% of growing terminals showing mite injury; and 4 = severe injury with more than 50% of the terminals showing broad mite injury.
field, had a relatively lower mite population compared with P1 500329. There was a significant positive correlation (R2 = 0.57, P = 0.0054) between broad mite numbers on selected PIs and field ratings. It has been reported that injury symptoms can appear very rapidly on some hosts with only a few mites being sufficient to invoke economic damage (Bassett, 1981; Dhooria and Bhindra, 1977) . Alternatively, it has also been observed that the deterioration of leaf and fruit quality is an important factor in reducing field populations of broad mites (Aubert et al., 1981; Gerson, 1992) . Gerson (1992) noted that under optimal conditions, the broad mite populations may increase to large numbers and then rapidly decline with the depletion of food quality, weather conditions, and the presence of natural enemies. In our field trial, we did not spray acaricides for managing mites. In addition, with the availability of plants with different levels of susceptibility in the field plots, it is conceivable that mites could have quickly moved to other Pls. Echer et al. (2002) , in their evaluation of pepper genotypes for resistance to broad mites, came to the conclusion that assessment of symptoms was more suitable for separating genotypes than the actual mite counts. Furthermore, in field evaluations, there is a high possibility of escape and thus we decided to evaluate these select Pis under more controlled conditions in the greenhouse to confirm their resistance.
Data from the first greenhouse experiment on seedlings of selected PIs are presented in Figure 2 . Plants of 'Mickey Lee' were severely injured and had a significantly (mean rating of 7.8) higher rating than the other Pls. Jubilee had a rating of 4.8 and was lower than 'Mickey Lee'. P1368526, P1 184800, and P1 357708 were not significantly different from 'Jubilee'. All the other PIs had significantly lower ratings than 'Mickey Lee' and 'Jubilee'. Tomczyk (1989) suggested that plant growth stage and environmental conditions influence the susceptibility or resistance of plants to spider mites. Several of the 'Mickey Lee' plants were rated 9 on the I to 9 scale, which was likely the result of the tender tissues being exposed to broad mite infestations. However, many of the select PIs did not have visible mite injury despite being infested at a relatively young growth stage. Resistance to whitefly in watermelon germplasm (Simmons and Levi, 2002) has been reported in several of the PIs that appeared resistant to broad mites in this study. There also are reports of broad mites being dispersed by vhiteflies, indicating a phoretic relationship (Fan and Petitt, 1998: Palevsky et al., 2001 ). Watermelon germplasm with reported resistance to whitefly are P1 388770, P1386015, and P1 386016 (Simmons and Levi, 2002) . However, these PIs had low broad mite counts in the field and had low ratings in the experiment conducted in the Bug-Dorm where whiteflies were not present (Fig. 2) . Thus, it appears that these PIs are resistant to broad mites and this 'Broad mite coi.ints (adults, nymphs, and eggs) are based on mites washed from 7.62 cm each of five randomly picked growing terminals. 'Field rating is based on a 0 to 4 scale, in which t) no visible injury on growing terminals: I = very low, at least one terminal showing signs of injury in the plot, hut less than 10%: 2 = low: 3 medium: and 4 = high levels of broad mite injury visible on growing terminals. Fig. 2 . Evaluation of broad mite injury on selected watermelon PIs in cages (Bug-Dorm) designed to prevent whitefly infestations. Plants were also treated with imidacloprid to prevent whitefly infestations. Mite injury rating in the Bug-Dorm is based on a Ito 9 scale in which I = no visible injury on the growing terminals and terminals lush and green and branching: 2 = 1% to 3%; 3 = 4% to 10%: 4 = 11% 1025%; 5 = 26% to 35%: 6 = 36% to 50%: 7 51% 1065%: 8 = greater than 65%; and 9 growing terminals dead. Rating data were analyzed by arcsine transforming the midpereentage point for each rating followed by the PROC GLM procedure of SAS and mean separation tests. Bars with the same bold letter above them are not significantly different based on Waller-Duncan K-ratio (test (K-ratio = 100). Arrows over bars indicate P1 resistant to whiteflies (Simmons and Levi. 2002) .
Numbers over bars represent mite injury ratings for the same P1 in the field on a Ito 4 scale in which 0 = no visible injury on growing terminals: I = very low, at least one terminal showing signs of injury in the plot, but less than 10%: 2 low: 3 = medium; and 4 = high levels of broad mite injury visible on growing terminals.
resistance is independent of the phoretic relationship of broad mites and whiteflies. Because of the reports of a phoretic relationship between mites and whiteflies, we treated all the plants with imidacloprid and monitored all the plants closely for the presence of whitefly in the greenhouse experiments. Unlike other experiments in which the same number of larger mites (e.g., spider mites) were placed on each watermelon plant or leaf (Lopez et al., 2005; Mansour and Karchi, 1994) , we placed infested growing tips because it was difficult to place the same number of broad mites on each plant because mites are much smaller. Similarly, in experiments conducted on cucumbers, an approximate number of broad mites was placed on each plant (Grinberg et al., 2005) . Data from two of the greenhouse experiments are presented in Table 4 . In the first experiment, we placed a relatively low number of broad mites on each plant. In this experiment, the mite population developed very rapidly on the susceptible 'Mickey Lee'. However, all other PIs had significantly lower broad mite populations. We did not observe any broad mites on some of the growing terminals of the C. colocvnthis P1 such as P1 525082 and Pt 388770, PT 386015, and P1 386016.
It was difficult to separate levels of resistance when the Pis were infested with a low number of broad mites. Therefore, for the final experiment, we infested growing terminals with a much higher number of broad mites. This technique allowed us to identify good sources of resistance. We tried to time the broad mite infestations in the greenhouse with the same plant phenology that was observed in the field. Growing terminals of 'Mickey Lee' had significantly more injury and higher mite counts than many of the selected Pis. Pt 536459 and P1 532624, which were rated 0 in the field, had a very high broad mite population in the greenhouse experiments. These PIs may have escaped broad mite infestation in the field, or broad mite populations and injury simply may not have yet developed when we rated the field plots. Also, greenhouse-grown plants are generally more tender than field-grown plants, which may have contributed to their susceptibility. There was a significant positive correlation between ratings of the growing terminals and broad mite populations in the second experiment. The correlation coefficient was lower in the first count (R2 = 0.47. P = 0.0001) compared with the second count (R2 = 0.67, P = 0.0001). In previous studies, no significant correlation between broad mite numbers and levels of damage were observed on cucumbers (Grinberg et al., 2005) . It also has been reported that just a few broad mites are sufficient to cause significant economic damage (Coss-Romero and Peña, 1998) . It is possible that the significant correlation was attributable in part to a larger sample size and a skewed distribution of ratings toward the lower end because of many resistant Pis. Based on all experiments, Pt 357708, P1 500354, P1 386015, P1386016, P1 525082. and P1 449332 can be considered as sources of resistance to broad mites, tinder optimal conditions, broad mites can complete one life cycle in 1 week (Gerson. 1992; Jones and Brown, 1983) . Thus, by the time we took the second count, the mites could have completed five to six generations. Nevertheless, several of the resistant Pis did not support large mite populations, further confirming their resistance. In the second count of the greenhouse experiment, we observed over 500 mites on one growing terminal of P1 449332 with a injury rating of 1, but the terminals from the remaining Pt 449332 plants had much lower mite populations (mean = 9); hence, this P1 had a mean mite count of 118 (Table 4) . P1 386015 belonging to C. coloci'nthis not only has resistance to broad mites, but also has resistance to whiteflies (Simmons and Levi, 2002) and twospotted spider mites (Lopez et al., 2005) . Interestingly, all the Pis belonging to C. coloc'vnthis in this study also have resistance to two-spotted spider mites (Lopez et al.. 2005) . Resistance to insects may be the result of the presence of toxins in C. coloci'nth,s P1 (El-Naggar et al., 1989) . Similarly, it was suggested that resistance to carmine mites in the cucurbit Lagenaria was the result of some resistance-promoting substance that was transported to the leaves (Edelstein et at., 2000) . The density of glandular leaf hairs has been suggested as a mechanism of resistance to broad mites in potatoes (Gibson and Valencia, 1978) . Leaves of C. c'oloci'nthis Pis were reported to have a higher density of trichome compared with the other Citrullus spp. (Simmons and Levi, 2002) . However, we did not assess trichome density among the resistant and susceptible Pis in this study. Based on previous studies (Levi et at.. 2002; Simmons and Levi. 2002) , it may be possible to transfer the resistance from C. coloct'ntliis Pis to cultivated watermelon types. In our study, P1 500354 (C. lanatus var. citroides) had a good level of resistance to broad mites; however, it was reported to be highly susceptible to two-spotted spider mites (Lopez et at., 2005) . Thus, the genes controlling resistance to broad mites and spider mites may be different. We also identified Pt 357708 and Pt 368526 belonging to C. lanatus var. lanatus as potential sources of resistance to broad mites. From a breeding perspective, it may be easier to transfer resistance genes from C. lanatus var. lanatus P1 to commercial watermelon hybrids. Further studies will be needed to determine the inheritance and mechanisms of resistance to develop commercially acceptable watermelon genotypes with resistance to insect and arthropod pests.
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